is not clearly enhanced by the combination with either one of the aminoacids, calcium preparations, cattle bile and narcotics, but is markedly enhanced when administered in simultaneous combination with certain specific two or more substances among the above (glucose, calcium preparation together with bile or glucose, calcium preparation, amino acid together with bile).
Further, Tsunoo el al. (6), Sekiya (7) and Mochizuki (8), Honda (9), Morita (10) and others have conducted experiments on the absorption of penicillin, PAS and histamine respectively in the small as well as in large intestine. According to the results of the above experiments, the importance of the presence of bile for the absorption of these substances in large intestine is recognized.
However, in the case of penicillin, the presence of bile demonstrates no particular influence on the absorption of penicillin in large intestine.
Combination with urethane strongly enhances its absorption in large intestine. Thus, it was confirmed that even otherwise difficult substances to be absorbed from large intestine can be absorbed in a large quantity when they are administered in combina 
MATERIALS AND METHODS
As experimental animals, mature rabbits weighing approximately 2 kg, which were accustomed to the animal care in the laboratory, were selected. Bleeding was started without feeding the animals since a night before, and no food was given to the animals during the whole course of experiment. Utmost effort was made to keep the animals under uniform condition in their posture etc. during the whole course of experiment.
As was in the case of penicillin, for the determination of streptomycin concentration in the blood, superimposed method by one dimensional diffusion (11-13) was used since it is particularly convenient for the purpose of determining low concentrations especial ly when their changes by hours have to be followed. As the medium to be used for this purpose agar medium (meat extract 0.3 %, peptone 0.3 %, agar 0.8 %, NaNO3 0.002%) which satisfies the conditions that it contains no NaCI, its pH is 8.0 and that it is poor in nourishment, was employed. The agar was melted and stirred in a thermostat at 45-48"C until the added suspension of bacteria (0.5?/o suspension of 24 hours broth culture of Sta: hyloco.;cus aureus Terashima strain) is uniformly mixed. Following this, small test tubes (8.5 x 95 mm) were dispensed with approximately 2.5 cc of the mixture by Komagome type pipette, cares being taken not to form bubbles. After the agar mixture thus dispensed was well solidified, standard streptomycin (800 ,ug/cc) M/150 phosphate buffer solution or test materials in an amount of 0.4-0.5 cc was superimposed. In order to make the concentration of the standard solution fall within the range of the con centration in the test materials, standard solution of several concentrations were made starting from 20 ,"g/cc.
Specimens of blood as test materials were obtained by heart punctures, the punctures being made on 5 occasions of 30 minutes, 1 hour, 2 hours, 4 hours and 6 hours after clyster or injection. Bleedings were made each in an amount of 1.0 cc. Specimens of blood were added with 10 °o vols. of 3.8 go sodium citrate solution each time. When agar medium in the test tubes were superimposed with m/150 phosphate buffer solution, all of the test tubes were placed in an ice chamber for 24 hour under the same condi tion in order to inhibit temporarily the multiplication of bacteria and allow streptomycin to diffuse before incubated at 30"C for 12 hours. The inhibition zones thus formed were accurately measured up to 0.5 mm range to be utilized for the calculation of potency. 2. Subcutaneous injection with streptomycin alone (Table 2) When an equal amount of dihydrostreptomycin (200 mg) to that in the above clyster was injected subcutaneously, the concentration curves in the blood were remarkably raised and reached their highest point (5.26-6.80 ,ug/cc) 1 hour after the application.
The duration of such high concentrations was long being retained even 6 hours there after. (Table 3 The absorption of streptomycin in large intestine in this case was rather worse than in the case when streptomycin alone was clysterized. When streptomycin was applied in combination with the above-mentioned isotonic solution of dextrose and taurin, the blood streptomycin level reached the highest point (0.43, 0.69 pg/cc) 30 minutes after the application and became trace 6 hours later, show ing no remarkable difference from that in the above cases.
However, when streptomycin dissolved in the isotonic solution of dextrose and , taurin containing chloral hydrate in addition was administered as combined enema, the blood streptomycin level reached the highest point (7.89, 9.02 ,ug/cc) 30 minutes after the ap plication.
The level was maintained at approximately 8 ,ug/cc even after 1-2 hours, so that the streptomycin in the blood could be evidently and quantitatively determined even 6 hours after the application. IV. Influence of cattle bile or sprase on the absorption of streptomycin in large intestine (Table 5 
SUMMARY
Utilizing rabbits, experiments were conducted relative to the absorption of dihydro streptomycin in large intestine. When dihydrostreptomycin alone was administered subcutaneously and as enema, the highest concentration in the blood was reached 1 hour after the subcutaneous injection. In the case of subcutaneous injection, the con centration of streptomycin in the blood was much higher and lasted longer compared with that in the case when it was administered as enema. In the case when strepto mycin alone was administered as enema, its blood level became trace 6 hours after the application. When streptomycin was given as enema in combination with urethane, the highest concentration was reached 30, minutes after the application and diminished thereafter, but streptomycin was detectable in.the blood even after 6 hours. However, the strepto mycin absorption enhancing activity of urethane was found to be extremely weak, and its blood level exceeded, with only -small margin, the blood level of the cases to which streptomycin alone was administered as enema. In the case of the administration as enema in combination with magnesium sulfate, no particular effects were noted. Contrary to this, the streptomycin concentration curve of the blood reached the highest point 30 minutes after the application and lasted for 6 hours when streptomycin was administered as enema in combination with chloral hydrate. Furthermore, in the case with chloral hydrate, the highest streptomycin concentration in the blood was extremely high as to exceed the value in the case when an equal amount of streptomycin was injected sub cutaneously. When streptomycin was administered as enema in combination with the isotonic solution of dextrose and taurin added with chloral hydrate , the blood strepto mycin level was noted as high as it was in the preceding case. The highest points was reached 30 minutes after the application, and the blood level was found to be approxi mately 8 pg/cc even after 1-2 hours. Even after 6 hours, streptomycin in the blood could be evidently determined quantitatively. However, in view of the fact that general ly no evident effects on streptomycin was noted when streptomycin was administered as enema in combination with taurin and dextrose, the streptomycin absorption enhance ment observed when the above 4 were given as enema in combination is considered to be exclusively due to chloral hydrate.
The streptomycin absorption enhancement by cattle bile was extremely marked.
Its concentration curve of the blood was evidently high, and the duration was also long.
Contrary to this, sprase did not particularly effect the absorption of streptomycin in large intestine.
In short, the absorption of streptomycin in large intestine was remarkably enhanced when it was given as enema in combination with cattle bile or chloral hydrate.
In their previous experiments relative to the absorption of penicillin in large intestine combining various substances (dextrose, glycocoll, taurin, chloral hydrate, morphine , magnesium sulfate, urethane and sprase), Tsunoo et al. have recognized that urethane among them most strongly enhanced the absorption of penicillin, and that the blood level with urethane is extremely higher compared with other cases and the duration was prolonged. In this point, the absorption enhancing substances in the case of strepto mycin are somewhat different. On the other hand, Sekiya of the same Department re cognized that, when PAS was administered as enema, its absorption in large intestine was remarkably enhanced by the combination with cattle or hog bile. In other words, bile acts promotingly on the absorption of streptomycin and PAS in large intestine. The conclusion drawn from the results of numerous experiments conducted in our Department over a long period of time that the presence of bile is important for the absorption of various substances in large intestine was given additional support by the present experiments.
Recently, Kondo (14) investigated the influence of various narcotics on the absorption of calcium in large intestine and confirmed that chloral hydrate demonstrated the most pronounced enhancement in the absorption of calcium in large intestine, and also that it enhances the absorption not only of calcium chloride but also of calcium salicylate.
Further, Mochizuki recognized that, when rabbits were clysterized with histamine hydro chloride in combination with chloral hydrate or with urethane, the histamine content in the blood extensively increased, and that the animals died with shock-like symptoms.
He further recognized that, on the contrary, when they were clysterized with the same amount of histamine combined with magnesium sulfate, their histamine content in the blood remained almost normal showing no enhancement of the absorption what so ever.
Comparing with the results of these experiments, the results of the present experiment that the absorption of streptomycin is remarkably enhanced by chloral hydrate is the matter of great interest.
CONCLUSION
The absorption of streptomycin in large intestine is remarkably enhanced when streptomycin is clysterized in combination with cattle bile or with chloral hydrate.
